INTRODUCTION
Even though economic large scale application of hydrocarbon synthesis from coal-based synthesis gas lies in a remote future, both methanation and Fischer
Tropsch synthesis have been subjects of numerous studies in the past decade, not least as studies in fundamental catalysis. In the past seven years much effort has been directed in our laboratory at measurement and understanding of the rate behaviour of methanation of carbon monoxide/hydrogen mixtures on nickel catalysts.
At the moment of completion of this study the present paper compactly presents the essential methods, results and conclusions. In a series of papers full details of the investigation will be presented shortly to this journal. 
This equation, in which Z, and Z2 are combinations of equilibrium and rate constants for reaction steps in the mechanism and thus temperature dependent parameters, describes the rate data surprisingly well. We further imeasured the hydrogen isotope rate effect and this also was described reasonably by the assumed mechanism [13].
We thus thought to have provided strong evidence for the essential correctness of the assumed mechanism. We should further recall that from the entropy contributions contained in Z, and Z2 the conclusion was derived that only a small part Fs of the nickel surface did all the work.
In the present study the investigation is extended essentially in three directions: (a) extension of the steady state kinetic data to two further catalysts and a somewhat wider range of conditions, [l-3,15] . To cater for these requirements the reaction mechanism was marginally adjusted:
an adsorbed state of undissociated CO was taken into account, for the CO dissociation the equilibrium assumption was dropped and replaced by a steady state approximation.
A rate equation (2) Clearly more drastic changes of mechanism are required. An entirely new mechanism, still involving Ca-intermediates, was designed.
A new mechanism
In the design of a new mechanism we are facing a list of boundary conditions: 
Transient experiments, type z
In this case we withhold CO from the feed and we observe a steep upswing in the methanation rate. This is not surprising: in the foregoing we obtained indications that the acting part of the nickel surface is almost saturated with CH,-intermediates, In Table 1 3. The methanation activity we observe is located in part of the surface of the nickel F,. In catalysts where Fs is greater this part is also more active.
